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(54) Implantable adjustable fluid pressure control valve and non-invasive position indicator 



(57) A pressure variable valve apparatus includes a 
mover constituted to be embedded in the body and 
movable linearly in B direction in a main body to change 
pressure for releasing closure of a valve flow path by a 
valve element, a fixed magnetic marker provided 
unmovably to the main body and a variable magnetic 
marker integrally formed with the mover. Meanwhile, a 
set pressure detecting apparatus includes a magnetic 



sensor and a supporter for supporting from outside of 
the body the magnetic sensor scannably in direction for 
moving the variable magnetic marker to provide 
detected output in accordance with positions of the fixed 
magnetic marker and the movable magnetic marker of 
the valve apparatus from the magnetic sensor. 
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Description 

[0001] The present invention relates to a pressure 
variable valve apparatus, more particularly to a pres- 
sure variable valve apparatus suitable for being used as 
a shunt valve embedded in the body for adjusting pres- 
sure of the cerebrospinal fluid or the like and a set pres- 
sure detecting apparatus thereof. 
[0002] Japanese Patent Laid-Open No. 
40063/1985 discloses a constitution in which there is 
provided in a flow path of the cerebrospinal fluid or the 
like for adjusting the pressure of the cerebrospinal fluid 
or the like, a shunt valve provided with a leaf-like spring 
one end portion of which is brought into contact with a 
ball serving as a valve element, other end portion of 
which is engaged with a cam face in a shape of a spiral 
staircase integrally formed with a rotor of a multiple 
poles step motor element and which changes press 
force of a ball by the spring by changing a flexing 
amount of the spring by moving the engaged end por- 
tion of the spring in an axial direction of the rotor in 
accordance with rotation of the cam face in correspond- 
ence with rotation of the rotor for treatment of hydro- 
cephalus or the like. A pressure variable valve 
apparatus of this kind is known as "MEDOS (trademark) 
pressure variable type valve shunt system" and is con- 
stituted such that a fixed marker referred to as white 
marker is provided to a main body and a movable 
marker referred to as pressure indicator is provided inte- 
grally with the cam to be able to confirm set pressure of 
the valve apparatus in a state embedded in the human 
body and position of the white marker and rotational 
position of the pressure indicator can be detected by X 
ray. 

[0003] However, it is not preferable for health to irra- 
diate the human body with X ray to thereby expose the 
human body to X ray every time of confirming a set 
pressure state of the valve apparatus. 
[0004] Further, there is known in, for example, Jap- 
anese Patent Laid-Open No. 170749/1996, a valve 
apparatus in which one end portion of a leaf spring bent 
substantially in a semicircular shape is fixed to a rotor, a 
peripheral face of a middle portion of the leaf spring 
bent and extended in the semicircular shape from the 
fixed end portion to a free end is made to be able to be 
brought into contact with a valve element in a ball-like 
shape and press force of the ball by the spring is 
changed in accordance with a change in a position of 
bringing the spring into contact with the ball in accord- 
ance with a change in rotational angle of the rotor. The 
valve apparatus of this kind is known as "SOPHY valve 
system" and according to the valve apparatus, the rotor 
is formed by a permanent magnet magnetized in one 
diameter direction, a compass (rotatable magnetic nee- 
dle) is mounted on the surface of the body at a portion 
embedded with the valve apparatus and the rotational 
angle of the permanent magnet of the rotor is detected 
by a direction of the magnetic needle of the compass. 



[0005] However, such a constitution capable of 
detecting the rotational angle by such a simple means 
by and large, is limited to a special valve apparatus in 
which the set pressure can be adjusted by rotating the 

5 rotor comprising the single (two-poled) permanent mag- 
net in a range of angle smaller than 360 degree. 
According to the valve apparatus, with regard to the 
rotor having a magnetically simple structure comprising 
the two-poled permanent magnet, the rotational angle 

w of the rotor is adjusted in the range smaller than one 
rotation and therefore, the constitution is not suited to 
the rotational position control by the step motor struc- 
ture, the magnet is arranged at the surface of the body 
embedded with the valve apparatus and the magnet per 

75 se outside of the body is rotated to thereby directly con- 
trol position of the rotor and various disadvantages are 
accompanied such that the rotor per se is obliged to 
enlarge to some degree in order to enable such position 
control and the like. Further, when rotational center of 

20 the compass is shifted relative to the rotational center of 
the rotor, there also is a concern that an indicator of the 
compass does not accurately represent the set pres- 
sure. 

[0006] The invention has been carried out in view of 

25 the above-described points and it is an object thereof to 
provide a pressure variable valve apparatus capable of 
accurately detecting set pressure and a set pressure 
detecting apparatus of the valve apparatus without 
being injurious to health. 

30 [0007] According to an aspect of the invention, 
there is provided a pressure variable valve apparatus 
which is a valve apparatus constituted to be embedded 
in the body and having a variable set pressure, the pres- 
sure variable valve apparatus comprising a movable 

35 member linearly movable in a main body to change a 
pressure for releasing closure of a valve flow path by a 
valve element, a fixed magnetic marker mounted sta- 
tionally to the main body, and a movable magnetic 
marker integrally formed with the movable member. 

ao Meanwhile, according to another aspect of the present 
invention, there is provided a set pressure detecting 
apparatus of a pressure variable valve apparatus, the 
set pressure detecting apparatus comprising a mag- 
netic sensor, and a supporter for supporting the mag- 

45 netic sensor outside of the body scannably in a direction 
of moving the movable magnetic marker to provide from 
the magnetic sensor a detection output in accordance 
with positions of the fixed magnetic marker and the 
movable magnetic marker of the valve apparatus. 

so [0008] According to the pressure variable valve 
apparatus, the fixed magnetic marker indicating a refer- 
ence position is mounted stationally to the main body, 
the movable or moving magnetic marker is formed inte- 
grally with the movable member and accordingly, by 

55 detecting the positions of the two markers by the mag- 
netic sensor, movement of the movable member can be 
detected by detecting movement of the movable mag- 
netic marker relative to the fixed magnetic marker. Fur- 
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ther, the movable member formed with the movable 
magnetic marker can be moved linearly relative to the 
fixed magnetic marker or the main body and accord- 
ingly, an amount of moving the movable member can be 
detected by detecting a distance between the two mark- 
ers or an amount of changing the distance along the 
direction of moving the movable member. Further, the 
movable member is constituted to change the set pres- 
sure (pressure for releasing closure of the valve path by 
the valve element) by the linear movement and accord- 
ingly, by detecting the amount of moving the movable 
member, the set pressure of the valve apparatus can be 
detected. In the detecting operation, X ray irradiation or 
the like is not needed and there is no concern of being 
injurious to hearth. 

[0009] Further, according to the set pressure 
detecting apparatus of the invention, the magnetic sen- 
sor is supported outside of the body by the supporter 
scannably in the direction of moving the movable mag- 
netic maker to provide the detection output in accord- 
ance with the positions of the fixed magnetic marker 
and the variable magnetic marker of the pressure varia- 
ble valve apparatus from the magnetic sensor and 
accordingly, the positions of the two markers can be 
detected firmly and accurately by the magnetic sensor. 
Further, in the case in which the movable member is 
made movable in the linear direction, so far as the valve 
apparatus is embedded at a site proximate to the sur- 
face of the body, the direction of moving the movable 
member in the valve apparatus can optically be recog- 
nized as an outer shape of the valve main body even 
from outside of the body and therefore, setting of the 
direction can be carried out easily and accurately. The 
linear moving direction of the movable member is typi- 
cally selected to actually coincide with a direction of 
extending a flow path of a fluid in the body such as the 
cerebrospinal fluid at the portion of embedding the valve 
apparatus. However, when desired, the valve apparatus 
may be arranged slenderly in a direction intersecting 
with the flow path of the fluid. Further, in the case in 
which the movable member is provided with a plurality 
of the movable magnetic markers along the direction of 
moving the movable member, the direction may not 
coincide therewith excessively strictly. When magnetic 
fields caused by respective two magnetic poles of the 
permanent magnet can be detected by the magnetic 
sensor, the two magnet poles of the single permanent 
magnet are included in "plurality of the movable mag- 
netic markers 0 . 

[001 0] A scanning direction of the magnetic sensor 
may typically be only a direction along the direction of 
moving the movable member. However, depending on 
cases, a total of face area may be scanned by scanning 
the magnetic sensor in the direction of moving the mov- 
able member, that is, the longitudinal direction while 
carrying out line scan in a direction intersecting with the 
direction of moving the movable member, that is, the 
transverse direction over a predetermined width. 
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[0011] That is, in order to achieve the above- 
described object, the set pressure detecting apparatus 
according to the invention may be provided with the 
supporter for supporting the magnetic sensor scannably 

5 in the direction of moving the movable magnetic marker 
outside of the body to provide the detection output in 
accordance with the positions of the fixed magnetic 
marker and the movable magnetic marker or may be 
provided with the supporter for supporting the magnetic 
re sensor outside of the body position-scannably to pro- 
vide the detection output in accordance with the posi- 
tions of the fixed magnetic marker and the movable 
magnetic marker from the magnetic sensor. 
[0012] The magnetic marker may detect the posi- 

is tion in combination with the magnetic sensor. Typically, 
the magnetic marker comprises a permanent magnet 
and the magnetic sensor detects the position of the 
magnetic marker by detecting intensity or direction of a 
magnetic field formed by the permanent magnet. The 

20 magnetic sensor for detecting the intensity of the mag- 
netic field is typically constituted by a static magnetic 
field detector such as a magnetoresistive element, a 
Hall element, a magnetic impedance element or the 
like. The magnetoresistive element may be so-to-speak 

25 AMR element utilizing anisotropic magnetoresistive 
effect or so-to-speak GMR element utilizing gigantic 
magnetoresistive effect, in the case of AMR element, 
the AMR element may be of a type increasing electric 
resistance by magnetic field or may be of a type of 

30 reducing thereof and causing negative magnetoresis- 
tive effect. Further, a plurality of magnetoresistive ele- 
ments may be combined to promote the sensitivity of 
the magnetic sensor. Further, in the case in which the 
magnetic sensor is moved at constant speed (scan at 

35 constant speed) the magnetic sensor may be a pickup 
coil for detecting a variation in the magnetic field. Fur- 
ther, depending on cases, the magnetic sensor may be 
constituted by an electromagnet power of which is fed 
by outside power source and the magnetic marker may 

4o be constituted by any other system of detecting a varia- 
tion in the magnetic state such as a ferromagnetic mem- 
ber having high permeability capable of providing a 
variation in a magnetic circuit formed by the electromag- 
net. 

45 [0013] The fixed magnetic marker is mounted sta- 
tionally to the main body such that the fixed magnetic 
marker stays unmoved relative to the main body and is 
typically embedded at a portion of the main body proxi- 
mate to the surface of the body. However, depending on 

so cases, the fixed magnetic marker may be provided at a 
portion of the main body remote from the surface of the 
body. The fixed magnetic marker may be provided nor- 
mally at a portion referred to by a name other than the 
main body or the valve housing so far as the fixed mag- 

55 netic marker is mounted stationally to the main body 
and stays unmoved relative to the main body. 
[0014] The movable magnetic marker can differ * 
depending on way of forming a linearly moved movable 
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member. That is, the movable member may be consti- 
tuted by a mover of a linearly driven step motor element 
or may be coupled to a conversion mechanism for con- 
verting rotation of a rotor of a rotary type step motor ele- 
ment into linear motion and moved linearly. 
[0015] In the case of the former, typically the mover 
is provided with a mover main body comprising a per- 
manent magnet and the movable magnetic marker com- 
prises the permanent magnet of the mover main body. 
However, when desired, a soft magnetic member such 
as permalloy material or the like may separately be pro- 
vided to the mover as the movable magnetic marker. In 
the case of the latter, the movable magnetic marker is 
typically constructed by a constitution similar to the fixed 
magnetic marker. 

[0016] The structure of the supporter of the mag- 
netic sensor of the set pressure detecting apparatus 
may be constituted in any way so far as the supporter 
can be arranged by aligning its direction in the direction 
of moving thd movable member of the valve apparatus 
at a position covering the valve apparatus embedded in 
the body and the magnetic sensor can be supported 
proximate to the surface of the body movably in the 
direction of moving the movable member. 
[0017] Further, in order to achieve the above- 
described object, according to another aspect of the 
invention, there is provided a pressure variable valve 
apparatus which is a valve apparatus constituted to be 
embedded in the body and having a variable set pres- 
sure, the pressure variable valve apparatus comprising 
a rotor of a rotary type step motor element comprising a 
multiple poles permanent magnet structure, a rotational 
position of said rotor being adjustable to change a pres- 
sure for releasing closure of a vatve flow path by a valve 
element, a fixed magnetic marker mounted stationary to 
a main body, and a movable magnetic marker integrally 
formed with the rotor. 

[0018] According to the valve apparatus, the pres- 
sure of releasing closure of the valve flow path by the 
valve element is set and adjusted by the rotor of the 
rotary type step motor element comprising the multiple 
poles permanent magnet structure and capable of 
adjusting the rotational position and accordingly, the set 
pressure can finely be controlled without excessively 
enlarging the stator structure. The valve apparatus 
according to the another aspect is provided with an 
advantage substantially similar to the valve apparatus 
according to the above-described aspect except that the 
movable magnetic marker is provided to the rotor. Fur- 
ther, in this case, the rotor comprises the multiple poles 
permanent magnet structure and therefore, the rota- 
tional state cannot actually be specified by a compass 
(magnetic needle), however, by attaching the movable 
magnetic marker to the rotor, the rotational state of the 
rotor can be detected by detecting the position of the 
movable marker. Here, the "multiple poles" permanent 
magnet structure is referred to as a constitution in which 
at least two locations of N poles or S poles are provided 



. and at least two permanent magnets are combined. 
[0019] In the above-described, each of the fixed 
magnetic marker and the movable magnetic marker is 
typically constituted by one or one location of magnetic 

5 marker. However, when desired, by providing two, that 
is, two locations of the fixed magnetic marker or the 
movable magnetic marker, the direction of the main 
body may be specified or by providing three or three 
locations thereof, the position of the rotational center of 

w the rotor may be specified. Further, instead of detecting 
or evaluating arrangement of the fixed magnetic marker 
by a relative position in a state in which the arrangement 
is projected to a two-dimensional plane in parallel with 
the surface of the body, for example, by detecting or 

15 evaluating also the magnitude of the detection signal of 
the magnetic marker (that is, intensity of magnetic field) 
as the detection output of the magnetic sensor, a direc- 
tion of arranging the valve apparatus, for example, an 
inclined state relative to the surface of the body may be 

20 specified. 

[0020] Further, the another aspect of the set pres- 
sure detecting apparatus of the pressure variable valve 
apparatus is constituted similar to the above-described 
aspect of the set pressure detecting apparatus of the 

25 pressure variable valve apparatus except that the direc- 
tion of moving the - magnetic sensor differs in corre- 
spondence with the direction of moving the variable 
magnetic marker. 

[0021] The valve apparatus of a type having the 

30 movable member movable in the linear direction to 
change the set pressure, is provided with, for example, 
a long-sized elastic member typically comprising a leaf 
spring, a base end portion of which is fixed and a front 
end portion of which is brought into contact with a valve 

35 element in a mode of a ball or the like and a movable 
member movable actually linearly along a longitudinal 
direction of the elastic member between both end por- 
tions of the elastic member and having a fulcrum portion 
for flexing the elastic member between the both end 

40 portions of the elastic member. The fulcrum portion may 
be a protruded portion or a projected portion formed at 
a position of the movable member opposed to one sur- 
face of the elastic member or may be a rolling member 
such as a ball or a roller contained and supported rolla- 

45 bly by a main body portion of the movable member. A 
front end of the protruded portion or the projected por- 
tion, which presses the surface by being brought into 
contact with the surface of the elastic member, may be 
formed in a dot-like shape or in a linear shape extended 

so in a direction intersecting with the longitudinal direction 
of the elastic member, typically, in a direction orthogonal 
thereto. 

[0022] The above-described valve apparatus is 
used by, for example, in combination with a movable 
55 member position control apparatus applying an actually 
uniform pulse-like magnetic field directed in a direction 
actually orthogonal to the longitudinal direction of the 
elastic member over an entire length of the movable 
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member in the moving direction to move the movable . 
member in the longitudinal direction of the spring. 
[0023] Meanwhile, according to a valve apparatus 
of a type for changing pressure of releasing closure of a . 
valve flow path by a valve element by adjusting a rota- 5 
tional position of a rotor of a rotary type step motor ele- 
ment comprising a multiple poles permanent magnetic 
structure, for example, as disclosed in Japanese Patent 
Laid-Open No. 40063/1 985, mentioned above, there is 
provided the spring in the plate-like shape, one end por- 10 
tion of which is brought into contact with the ball serving 
as the valve member, other end portion of the spring is 
engaged with the cam face in the shape of the spiral 
staircase formed integrally with the rotor of the mode of 
the multiple poles permanent magnet structure and the 75 
amount of flexing the spring is changed by moving the 
engaged end portion of the spring in the axial direction 
of the rotor in accordance with rotation of the cam face 
accompanied by rotation of the rotor to thereby change 
the press force exerted to the ball by the spring. 20 
[0024] The valve apparatus is constituted to be 
used by being embedded in the human body for the 
medical use or the like and is typically constituted such 
that the valve apparatus can surgically be embedded in 
the body to be used as, for example, a shunt valve for 25 
the ventricle of the brain - the abdominal cavity shunt or 
the ventricle of the brain - the ventricle of the heart such 
that pressure of related fluid in the body can noninva- 
sive^ be adjusted with a purpose of treatment of hydro- 
cephalus, cerebral tumor, subarachnoid cyst or the like 30 
and the valve apparatus can be provided with a size of 
about several cm or smaller suitable for being used for 
adjusting pressure of the cerebrospinal fluid or the like. 
[0025] Embodiments of the present invention will 
now be described by way of further example only and 35 
with reference to the accompanying drawings, in which:- 

Fig. 1 shows a valve system of a preferable embod- 
iment according to the invention applied to the 
human body and is an explanatory view of a section 40 
taken along a line l-l of Fig. 2 (however, stator pole 
pieces on this side are shown by imaginary lines); 
Fig. 2 is an explanatory view of a section taken 
along a line ll-ll of the valve system of Fig. 1 (how- 
ever, with regard to a set pressure detecting device, 45 
only an edge of a recess portion is shown by imag- 
inary lines); 

Fig. 3 is an explanatory view of a section taken 
along a line Ill-Ill of Fig. 2 with regard to the valve 
system of Fig. 1; 50 
Figs. 4 are for explaining detection of set pressure 
by a set pressure detecting device of the valve sys- 
tem of Fig. 1 in which Fig. 4A is an explanatory view 
showing a position of a fixed magnetic marker and 
positions of stator pole pieces related to positions of ' 55 
magnetic poles of a permanent magnet of a mover 
constituting a movable magnetic marker, Fig.4B is a 
schematic graph showing a pattern of detection 



output when the mover is at an initial position, Fig. 
4C is a schematic graph showing a pattern of the 
detection output when the mover is moved from the 
initial position by odd number steps and Fig. 4D is a 
schematic graph showing a pattern of the detection 
output when the mover is moved from the initial 
position by even number steps; 
Fig. 5 shows a state in which a set pressure control- 
ling device is applied to the valve apparatus of Fig. 
1 and is an explanatory view of a section taken 
along a line V-V of a valve system of Fig. 6 (how- 
ever, stator pole pieces disposed above are shown 
by broken lines, related electromagnets are simi- 
larly shown by broken lines and other portions of 
the control apparatus are added by imaginary 
lines). 

Fig. 6 is an explanatory view of a section taken 
along line VI-VI of Fig. 5. 

Figs. 7 are for explaining a valve system of other 
preferable embodiment according to the invention 
in which Fig. 7A shows a section similar to that in 
Fig. 1 in a state before applying the system to the 
human body and is an explanatory view of a section 
taken along a line VII -VII of Fig. 8 and Fig. 7B is an 
explanatory view similar to Fig. 4B with regard to 
the detection output of a magnetic sensor. 
" Fig. 8 is an explanatory view of a section taken 
. along a line VIII-VIII of the valve system of Fig. 7; 
and 

Figs. 9 show a valve system of still other preferable 
embodiment according to the invention in which 
Fig. 9A is an explanatory view of a section taken 
along a line IXA-IXA of Fig. 9B and Fig. 9B is an 
explanatory view of a section taken along a line 
IXB-IXB of Fig. 9A and Fig. 9C is a schematic graph 
showing an example of detection output. 

[0026] Next, an explanation will be given of several 
preferable modes of carrying out the invention based on 
embodiments shown in the attached drawings. 
[0027] First, Figs. 1 through 3 show a valve system 
1 of a first embodiment in a state in which the valve sys- 
tem 1 is applied to the human body for simply clarifying 
the explanation. 

[0028] A valve system 1 is constituted by a pressure 
variable valve apparatus 3 embedded in the human 
body 2 and a pressure detecting and controlling appara- 
tus 4 and the pressure detecting and controlling appara- 
tus 4 mcludes a pressure detecting device 4a for 
detecting set pressure AP of the valve apparatus 3 and 
a pressure controlling device 4b for adjusting or control- 
ling the set pressure AP. 

[0029] The valve apparatus 3 is connected and 
arranged at, for example, a portion A at a middle of a 
conduit 5 of the cerebrospinal fluid for setting and 
adjusting pressure P of the cerebrospinal fluid at an 
upstream conduit portion 5a such that the pressure P 
does not become higher than pressure P0 of the cere- 
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brospinal fluid at a downstream side conduit portion 5b 
by set pressure AP of the valve apparatus 3 or higher. 
That is, the pressure P of the cerebrospinal fluid is set 
and adjusted to be equal or lower than PO+AP. For 
example, in the case in which the pressure PO actually 
coincides with the atmospheric pressure, when P0=0 
with the atmospheric pressure as a reference, P=AP . 
Further, the valve apparatus 3 may be used as a valve 
apparatus for adjusting pressure such that the pressure 
of the downstream side conduit portion 5b becomes 
equal to or higherthan predetermined pressure PO (=P- 
AP). 

[0030] The valve apparatus 3 is provided with an 
entry side and an outlet side conduit portion 1 1 and 12, 
a chamber 14 communicating with the outlet side con- 
duit portion 12 and an opening 17 as a valve flow path 
for connecting the entry side conduit portion 1 1 , the out- 
let side conduit portion 12 and the chamber 14 at inside 
thereof and is provided with a main body or a valve 
housing 10 comprising silicone resin, polycarbonate or 
the like, a valve member or a valve element 20 in a 
shape of a ball made of hard ceramic such as sapphire, 
ruby or the like for opening and closing the opening 17 
in the main body 10 and a pressure adjusting mecha- 
nism 30 for releasing closure of the flow path 17 by the 
ball valve 20 in cooperation with the ball valve 20 when 
the pressure P of the upstream side conduit 5a exceeds 
the set pressure PO+AP. According to the valve housing 
1 0, for example, the width is about several mm through 
2 cm, the length is about several mm through 5 cm and 
the height is about several mm through 1 cm. However, 
sizes in the respective directions may be smaller or 
larger depending on cases. 

[0031] More in details, the main body 10 is provided 
with the inlet side conduit portion 11 connected to the 
upstream side conduit portion 5a, the outlet side conduit 
portion 12 connected to the downstream side conduit 
portion 5b, a valve seat portion 13 on which the ball 
valve 20 can be seated between the inlet side and the 
outlet side conduit portions 11 and 12 and which com- 
prises a material similar to that of the ball 20 and the 
chamber 14 containing the ball valve 20 and a main 
body portion 31. of the pressure adjusting mechanism 
30. The outlet side conduit portion 12 is provided with a 
first conduit portion 12a disposed just downstream from 
the ball valve 20, a second conduit portion 1 2b commu- 
nicating with the downstream side cerebrospinal fluid 
conduit portion 5b and a connection tube portion 12c 
extended in the up and down direction T in Fig. 1 
between the first and the second conduit portions 12a 
and 12b and the first conduit portion 12a and the con- 
nection tube portion 12 comprise a groove formed at a 
bottom wall 16a of the chamber 14. The valve seat por- 
tion 13 comprises a valve seat member having a seat 
face 15 in a shape of a fulcrum of a circular cone. 
[0032] The main body portion 31 of the pressure 
adjusting mechanism 30 is provided with a leaf spring 
34 in a flat plate shape one end 32 of which is fixed to 



the main body 10 and other end 33 of which is extended 
from the end portion 32 in B direction and is brought into 
contact with the ball 20 and a fulcrum position changing 
member or movable member 40 for pressing and flexing 

5 the leaf spring 34 by a fulcrum projection 41 at a middle 
portion of the spring 34 between the doubly supported 
end portions 32 and 33 to change a flexing state of the 
leaf spring 34 in C direction. The spring 34 comprises a 
nonmagnetic metal material such as, for example, non- 
70 magnetic stainless steel, the width is about 1 mm, the 
thickness is about 0.1 mm and the length is about 1 
through 2 cm. However, sizes in the respective direc- 
tions may be smaller or larger depending on cases. As 
shown by Fig. 3, the movable member 40 is provided 

75 with recess portions 40d, 40e and 40f permitting to pass 
the physical fluid such as the cerebrospinal fluid at cen- 
tral portions of a top face 40a and both side faces 40b 
and 40c and can move forward and move backward in 
B1 and B2 directions (summarizingly referred to by 

20 notation B) in a state in which the faces 40a, 40b and 
40c constituting four corners 40j, 40k, 40m and 40n, are 
brought into sliding contact with a top wall 16 and both 
side walls 18 and 19 of the chamber 14 except that a 
bottom face 40h is supported by the spring 34 at the 

25 projection 41. Further, a ball bearing made of ceramic 
may be provided between the movable member 40 and 
the main body 10 and the movable member 40 may be 
made reliable relative to the main body 1 0 at the bearing 
ball portion. Although in Fig. 3, the fulcrum projection 41 

30 is shown as a projected streak extended in G direction, 
the fulcrum projection 41 may be in a dot-like shape or 
a rolling object like a ball, also in G direction. Further, G 
direction and B direction are directions orthogonal to 
each other and disposed on a horizontal face in the 

35 state shown by Figs. 1 through 3. Although in the follow- 
ing explanation, with apparent directions of Figs. 1 
through 3 as the bases, technical terms of horizontal 
direction and up and down direction are used, it is 
apparent that these directions can be varied depending 

40 on directions of the human body 2 embedded with the 
valve apparatus 3. 

[0033] The spring 34 exerts press force to the ball 
20 in a direction C2 of closing the opening 17 between 
the peripheral face of the ball 20 and the valve seat face 

45 15 at a portion 22 of the ball 20 on a side actually 
opposed to a portion 21 in contact with the valve seat 
13. Typically, the spring 34 is only fixed to an upper side 
wall 1 6b of the conduit 1 2b constituting an upper bottom 
wall of the chamber 1 4 of the main body 1 0 at the base 

so end portion 32 (Fig. 2) having a width in G direction sub- 
stantially the same as that of the movable member 40 
and is not brought into contact with the bottom walls 1 6a 
and 1 6b of the chamber 14 but separated from the wall 
portions 16a and 16b at a middle portion shifted from 

55 the end portion 32 in B1 direction. As is apparent from 
Figs. 1 and 3, in this example, the partition wall 16b for 
separating the chamber 14 from the conduit 12a is not 
present at the conduit portion 12a and the connection 
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tube portion 12c, an upper side end of the conduit 12a 
is exposed to the chamber 14 at an opening 12dandthe 
width of the spring 34 (length in G direction) is slightly 
smaller than the width of the conduit portion 12a. There- 
fore, the spring 34 is doubly supported by the end por- 
tions 32 and 33 and is pressed at a portion D by the 
fulcrum projection 41. However, when desired, the par- 
tition wall 16b constituting a top wall of the conduit por- 
tion 12a may be formed at a total of the chamber 14. 
However, in that case, it is preferable that a gap remains 
between the partition wall 16a and the spring 34 in a 
region between the fulcrum position D and the fixed 
base end portion 32 to avoid stress from being concen- 
trated excessively at the fulcrum position D pressed by 
the fulcrum 41 of the movable member 40. Further, it is 
preferable that the gap is comparatively large to avoid 
the physical fluid in the chamber 1 4 from staying in the 

gap- 

[0034] The movable member 40 is constituted by 
embedding a permanent magnet 42 having a length E 
(for example, about 2 through 3 mm) magnetized in B1 
direction in a movable housing 43 as a movable mem- 
ber main body comprising silicone resin, polycarbonate 
or the like and the fulcrum projection 41 is formed at a 
bottom portion of the housing 43. The permanent mag- 
net 42 comprising a hard magnetic material such as 
Sm-Co series alloy may be constituted by a single mem- 
ber or may be constituted by laminating a plurality of 
magnets in the same magnetizing direction as shown by 
Fig. 2 and direction of magnetization of the magnet 42 
maybe in B2 direction reverse to the illustrated. 
[0035] The top wall 16 and the both side walls 18 
and 19 of the main body 10, are embedded with a plu- 
rality or a number of two sets and four groups of stator 
pole pieces 51, 52 and 53, 54 each comprising a soft 
magnetic member such as permalloy having high per- 
meability at predetermined intervals F in B direction. 
Here, a technical term of ferromagnetism is in a broad 
sense including ferrimagnetism or the like. 
[0036] More in details, the stator pole pieces 51 
embedded in the top wall 16 at intervals F, are extended 
from a vicinity of surface of the side wall 18 in G direc- 
tion orthogonal to B direction actually over an entire 
width of the permanent magnet 42. It is preferable that 
respective end portions of the stator pole piece 51 dis- 
posed at vicinities of the surface of the housing 43 are 
extended to locations as proximate to the surface as 
possible so far as the seal state of the chamber 14 and 
the conduit portion 12 can be maintained firmly (same 
goes with also other stator pole piece, mentioned later). 
Fig. 2 shows two of such stator pole pieces 51 by nota- 
tions 51a and 51b. Similarly, the stator pole pieces 52 
embedded in the top wall 16 at the interval F are 
extended from vicinities of surface of the side wall 19 in 
G direction orthogonal to B direction and extended sub- 
stantially over the total width of the permanent magnet 
42. Fig. 2 shows two of such stator pole pieces 52 by 
notations 52a and 52b. The stator pole pieces 51 a, 52a, 



51b and 52b are disposed equally at intervals E=F/2 
actually coinciding with the distance or the length E 
between magnetic poles of the magnet 42. That is, the 
stator pole piece 51a is disposed just at middle of the 

5 stator pole pieces 52a and 52b in B direction, the stator 
pole piece 52b is disposed just at middle of the stator 
pole pieces 51a and 51b and the distance between the 
stator pole pieces 51 and 52 in B direction which are 
contiguous in B direction, actually coincides with the 

70 length E=F/2 of the permanent magnet 42 of the mover 
40. 

[0037] Similarly, the stator pole pieces 53 embed- 
ded in the side wall 18 at intervals F in B direction, are 
extended in G direction from a vicinity of an outer sur- 

75 face of the side wall 18 to a vicinity of an inner surface 
thereof. Fig. 2 shows three of such stator pole pieces 53 
by notations 53a, 53b and 53c. Further, the stator pole 
pieces 54 embedded in the side wall 19 at intervals F 
are extended in G direction from a vicinity of an outer 

20 surface of the side wall 19 to a vicinity of an inner sur- 
face thereof. Fig. 2 shows two of such stator pole pieces 
54 by notations 54a and 54b. The stator pole pieces 
53a, 54a, 53b, 54b and 53c are also disposed at equal 
intervals by the interval E=F/2 actually coinciding with 

25 the distance orthe length E between the magnetic poles 
of the magnet 42, the stator pole piece 53b is disposed 
just at middle of the stator pole pieces 54a and 54b, the 
stator pole pieces 54a is disposed just at middle of the 
stator pole pieces 53a and 53b and the stator pole piece 

30 54b is disposed just at middle of the stator pole pieces 
53b and 53c and the distance in B direction between the 
stator pole pieces 53 and 54 which are contiguous in B 
direction, actually coincides with the length E=F/2 of 
the permanent magnet 42 of the mover 40. 

35 [0038] . Further, intervals among the stator pole 
pieces 53a, 52a, 54a, 51a, 53b, 52b, 54b, 51b and 53c 
which are mostly contiguous in B direction, are the 
same and E/2. Further, according to the mover 40 hav- 
ing the permanent magnet 42, in an initial state in which 

40 the end face 40a in B2 direction is brought into contact 
with a side wall 14a of the chamber 14, S pole of the 
magnet 42 is disposed at a position mostly proximate to 
the stator pole piece 53a, N pole is disposed at a posi- 
tion mostly proximate to the stator pole piece 54a and at 

45 the positions, a magnetic path for magnetizing the stator 
pole pieces 53a and 54a is formed, the permanent mag- 
net 42 is brought into a state of being attracted to the 
two stator pole pieces 53a and 54a and there is exerted 
hold force for holding the mover 40 at the positions. At 

so this occasion, the stator pole piece 52a is disposed just 
at center of the two magnetic poles of the permanent 
magnet 42 and almost no force is exerted actually 
between the stator pole piece 52a and the permanent 
magnet 42. Further, a distance between the other stator 

55 pole piece and the permanent magnet 42 is compara- 
tively large and therefore, a force by the other stator 
pole piece exerted on the mover 40 via the permanent 
magnet 42, is actually negligible in comparison with the 
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force exerted by the stator pole pieces 53a and 54a on 
the mover 40. Such a position of holding the mover 40 is 
realized similarly at each pitch of E/2 in B direction from 
the initial position by similar reason and accordingly, 
even in a state in which the stator pole piece is not mag- 5 
netized from outside, the mover 40 is provided with sta- 
ble hold positions at pitch of E/2. 
[0039] Further, in changing a number of the hold 
positions, a number of the respective stator pole pieces 
51, 52, 53 and 54 may be changed and in changing w 
intervals among the hold positions, the length E in B 
direction of the magnet 42 and the interval E/2 between 
the contiguous stator pole pieces may be changed. A 
stator 58 for forming a linear step motor element 57 in 
cooperation with the mover 40, comprises the stator 15 
pole pieces 51 , 52, 53 and 54 embedded in the wall por- 
tions 16, 18 and 19 of the housing 10. 
[0040] The pressure variable valve apparatus 3 is 
provided with a fixed magnetic marker 90 embedded in 
the top wall 16 at a central portion in G direction of the 20 
top wall 16 of the main body 10 and at a vicinity of an 
end portion thereof in B2 direction. The fixed magnetic 
marker 90 is constituted by, for example, a permanent 
magnet piece and the permanent magnet piece is mag- 
netized in, for example, a direction orthogonal to the top 25 
wall 16. Although the fixed magnetic marker 90 is pref- 
erably provided at a position as remote as possible from 
the stator to minimize influence of magnetization of the 
marker 90 effected on magnetized states of the stator 
pole pieces 52 and 51 or the like, since only static mag- 30 
netic field is effected on the stator pole pieces, the static 
magnetic marker 90 may be provided as proximate to 
the stator poles as possible when operation of the sys- 
tem 1 is not actually influenced thereby. Further, accord- 
ing to the valve apparatus 3, a movable magnetic 35 
marker comprises the permanent magnet 42 of the 
mover 40, more particularly, two magnetic poles N and 
S of the magnet 42. 

[0041] Therefore, as is apparent from Fig. 3, the 
fixed magnetic marker 90 and the movable magnetic 40 
marker 42 are at positions overlapped in the up and 
down direction in view of positions in G direction. Mean- 
while, in view of position in B direction, the position of 
the movable magnetic marker 42 relative to that of the 
fixed magnetic marker 90 is changed by change of posi- 45 
tion of the mover 40 in B direction. 
[0042] Meanwhile, as is apparent from Figs. 1 
through 3, the pressure detecting device 4a for detect- 
ing the set pressure /EP of the pressure variable valve 
apparatus 3, includes a detecting device main body 92 so 
having a recess portion 91 in a slender shape substan- 
tially complementary to an eminence portion 6 of the 
scalp or the like having a contour shape substantially 
coinciding with a contour shape of the main body 10 at 
the head portion embedded with the value apparatus 3, ss 
a detector slider 93 slidably supported in B1 or B2 direc- 
tion relative to the main body 92 when the detecting 
device main body 92 is arranged at a predetermined 



position shown by Figs. 1 through 3, and a magnetic 
sensor 94 such as a magneto resistive element mounted 
to a bottom portion of the slider 93. Although not illus- 
trated for simply clarifying the explanation, when a sen- 
sor main body portion for detecting intensity of a 
magnetic field in, for example, T1 direction (lower direc- 
tion) in the magnetic sensor 94, is constituted by a mag- 
netoresistive element such as AMR, GMR or Ml 
element, a hole element, a magnetic impedance ele- 
ment or the like, the sensor main body is arranged at the 
illustrated position designated by notation 94 and 
related power source or circuit are provided in the 
detecting device main body 92 or outside of the main 
body 92 separately. A magnetic field component 
detected by the sensor may be inclined in a desired spe- 
cific direction relative to the up and down direction T. 
When the direction detecting device main body 92 is 
arranged at the illustrated predetermined position, for 
example, the recess portion 91 is fitted just to the emi- 
nence portion 6 on both sides of the eminence portion 6 
in G direction, and bottom faces 92a and 92b are 
brought into close contact with the surface of the skin 2 
on the both sides of the eminence portion 6 (Fig. 3). 
Further, although according to the example shown in 
Fig. 1 , bottom faces 92c and 92d are separated from the 
surface of the skin 2 on the both sides in B direction, if 
possible, it is preferable that the bottom faces 92c and 
92d are also brought into close contact with the surface 
of the skin 2. However, although the contour of the 
human body at a surrounding of a portion of embedding 
the valve 3 is not constant and can be complicated and 
therefore, the state of Fig. 1 exemplifies that there is 
also a case in which the optimum condition is not nec- 
essarily satisfied. Further, the pressure detecting device 
3a is further provided with a slide position detector 95 
for detecting a predetermined position of the detecting 
device main body 92, for example, a B direction position 
Xb of the magnetic sensor 94 with B1 direction end por- 
tion 92e as a reference and a display portion 96 for dis- 
playing detection output N of the magnetic sensor 94. 
Further, although in this case, the position of the end 
portion 92e is defined as the reference position for con- 
venience in the case in which the surface of the skin is 
marked for easy to see the reference position of the sur- 
face of the skin of the human body 2 even when the 
main body 92 of the detecting device 4a has been 
removed, the reference position of the position Xb in B 
direction may be other arbitrary position. 
[0043] In the following, it seems that although the 
detector output N detects, for example, a magnetic field 
in accordance with magnetized states of the stator pole 
pieces 51 and 52 embedded in the top wall 16, the 
detector is moved in B direction at positions where a 
change in the magnetic field accompanied by the varia- 
tion in magnetized states of the stator pole pieces 53 
and 54 embedded in the side walls 1 8 and 1 9 cannot be 
detected. Further, although illustrated enlargedly for 
easy to see in Fig. 1 , a distance between the sensor 94 
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and the mover 40 in the up and down direction T is, for 
example, about 1 through 3 mm or smaller and is 
extremely small. 

[0044] When the mover 40 is at an initial position as 
shown by Figs. 1 through 3, the stator pole piece 52a is 
disposed at middle of the magnetic poles of the perma- 
nent magnet 42 of the mover 40 and is not magnetized 
at all thereby, the stator pole piece 51a comparatively 
proximate to N pole of the permanent magnet 42 is 
magnetized to some degree and accordingly, the detec- 
tor output N is varied in pattern QO as shown by, for 
example, bold lines in Fig. 4B. Although in this case, an 
explanation has been given of an example of a type in 
which electric resistance is increased or reduced in 
accordance with direction of magnetic field as in GMR 
element, there may be used a magnetic sensor of a type 
depending actually on only magnitude of magnetic field 
in T direction and not in direction T1 or T2 as in AMR 
element and in that case, a peak pattern shown below 
the axis Xb is provided with a shape which is inverted 
relative to the Xb axis. 

[0045] Meanwhile, when the mover 40 and the per- 
manent magnet 42 are moved by 1 step in B1 direction, 
S pole is disposed just below the stator pole piece 52a 
and N pole is disposed just below the stator piece 51a, 
the respective stator pole pieces 52a and 51 a are mag- 
netized in. reverse directions in view of the up and down 
direction T. Meanwhile, other stator pole pieces in the 
top wall 16 are not magnetized. Therefore, the detector 
output N Is varied in, for example, pattern Q1 as shown 
by bold lines in Fig. 4C in accordance with the position 
Xb of the detector 94 accompanied by sliding movement 
of the detector slider 93 in B1 direction. 
[0046] When the mover 40 and permanent magnet 
42 are moved further by 1 step in B1 direction, the stator 
pole piece 51a is disposed at middle of the magnetic 
poles N and S of the permanent magnet 42 of the mover 
40 and is not magnetized at all, the stator pole pieces 
52a and 52b comparatively proximate respectively to S 
pole and N pole of the permanent magnet 42 are mag- 
netized to some degree and therefore, the detector out- 
put N is varied in, for example, pattern Q2 as shown by 
bold lines of Fig. 4D in accordance with the position Xb 
of the detector 94 accompanied by sliding movement of 
the detector slider 93 in B1 direction. 
[0047] Similarly, in accordance with the position of 
the mover 40, except a portion "q" where a magnetic 
field caused by the fixed magnetic marker 90 is 
detected, output of the magnetic sensor 94 is varied in 
pattern Q3 (broken lines in Fig. 4C) where the patterns 
Q1 and Q2 are moved by 2 steps or 4 steps respec- 
tively, Q4 (broken lines of Fig. 4D) or Q5 (two-dotted 
chain lines of Fig. 4C) or Q6 (two-dotted chain lines of 
Fig. 4D). 

[0048] In the case in which the set pressure AP of 
the valve apparatus 3 is not accurately known, when the 
detector slider 93 is moved in B direction relative to the 
detector main body 92 in the set pressure detecting 



device 4a, in accordance with the B direction position of 
the mover 40, any of these patterns Q0 through Q6 
(summarizingly referred to by notation U Q°), is displayed 
on the display 96 with the abscissa as output of the sen- 
sor position detector 95 and with the ordinate as the 
magnetic sensor output N. 

[0049] Accordingly, by calculating a difference (dis- 
tance) or a deviation between a position of the peak at 
the detected output pattern portion n q" of the fixed mag- 
netic marker 90 and a position of a large peak of the pat- 
tern Q, the B direction position of the mover 40, in other 
words, the set pressure AP of the valve 3 can be 
detected, in detecting the set pressure AP, it is not nec- 
essary to expose the human body to what may be inju- 
rious for the health as in X ray. Further, in detecting the 
deviation between the peaks, accuracy of interval E/2 in 
B direction of the stator pole pieces is sufficient and 
therefore, it is not necessary to strictly detect positions 
of the respective peaks. Further, when the fixed mag- 
netic marker 90 is provided with a length in G direction 
to some degree, with regard to the respective patterns 
Q, even when the longitudinal direction of the detecting 
device main body 92 is deviated (inclined) relative to the 
moving direction B of the mover 40 in the valve appara- 
tus 3, a ratio of a distance between two large peaks 
directed reversely caused by the magnetic poles N and 
S of the permanent magnet 42 of the mover 40 (that is, 
two movable magnetic markers), versus, a distance 
between peaks caused by a magnetic pole at an end in 
B2 direction (in this example, magnetic pole S) and the 
fixed magnetic marker 90, stays constant and therefore, 
it is not necessary to strictly coincide the direction of the 
detecting device main body 92 (longitudinal direction) 
with the direction of the main body 1 0 of the valve appa- 
ratus 3. 

[0050] Although according to the example, the fixed 
magnetic marker 90 is provided at the central portion in 
the width direction of the top wall 1 6 of the main body 1 0 
such that magnetic field variation can be detected firmly 
and easily by one time linear B direction movement or 
scanning of the magnetic sensor 94, the fixed magnetic 
marker 90 may be provided at other position such as, for 
example, the side wall 1 8 or 1 9 so far as the fixed mag- 
netic marker 90 is fixed or stationally mounted to the 
apparatus main body at a position which can be 
detected by the magnetic sensor 94. 
[0051] As shown by Figs. 5 and 6, the mover posi- 
tion controlling or set pressure controlling device 4b for 
controlling the position of the mover 40 of the step motor 
element 57 in order to control the set pressure AP of the 
valve apparatus 3, is constituted by a first and a second 
electromagnet 61 and 62, a control device housing 63 
for accommodating the electromagnets 61 and 62 and a 
power feed control portion 64 (Fig. 6) feeding power to 
the electromagnets 61 and 62. 

[0052] The control device housing 63 is provided 
with a recess portion 65 having a shape similar to that 
of the recess portion 91 of the detecting device 4a on 
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the base 66. The first electromagnet 61 arranged in a 
chamber 67 of the control device housing 63, is pro- 
vided with magnetic poles 68 and 69 at the positions 
directed to outer side end portions or contiguous end 
portions 51 s and 52s of the stator magnetic pole pieces 
51 and 52 on both sides of the eminence portion 6 when 
the control apparatus housing 63 is arranged at a pre- 
determined position where the eminence portion 6 is fit- 
ted to the recess portion 65 of the control device 
housing 63 and is provided with a coil 71 wound at a 
middle portion of a yoke or a magnetic core 70 connect- 
ing the magnetic poles 68 and 69. Although illustrated to 
enlarge for easy to see in Figs. 5 and 6, distances 
between the magnetic poles 68 and 69 of the electro- 
magnet 61 and the contiguous end portions 51s and 
52s of the stator pole pieces 51 and 52 are, for example, 
about 1 mm in the case of the apparatus of the embod- 
iment and the magnetic gap is extremely small. The 
magnetic poles 68 and 69 may be provided with widths 
capable of being opposed to end portions of the pole 
pieces such that when the magnetic poles 68 and 69 
are arranged at illustrated predetermined positions, 
there can be applied magnetic fields for magnetizing the 
stator pole pieces 51 and 52 in G direction. 
[0053] Similarly, the second electromagnet 62 in 
the chamber 67 is provided with magnetic poles 72 and 
73 extended in G direction at positions directed from 
both sides of the eminence portion 6 to outer side end 
portions or the contiguous end portions 53s and 54s of 
the stator pole pieces 53 and 54 when the control 
device housing 63 is arranged and is provided with a 
coil 75 wound at a middle portion of a yoke 74 connect- 
ing the magnetic poles 72 and 73. Although illustrated to 
enlarge for easy to see in Rg. 2 or 3, distances between 
the magnetic poles 72 and 73 of the electromagnet 62 
and the contiguous end portions 53s and 54s of the sta- 
tor magnetic pieces 53 and 54 are also, for example, 
about 1 mm in the case of the apparatus of the embod- 
iment. The magnetic poles 72 and 73 are provided with 
widths capable of being opposed to end portions of the 
pole pieces such that magnetic field in G direction can 
be applied to the stator pole pieces 53 and 54 when the 
magnetic poles 72 and 73 are arranged at illustrated 
predetermined positions. Although in the illustrated 
example, the widths of the magnetic pole pieces 72 and 
73 are made to differ from each other, it is preferable 
that the widths are also to the same degree to make 
intensities of magnetic fields at vicinities of two mag- 
netic pole pieces to the same degree. 
[0054] Assume that in the valve system 1 having 
the pressure detecting and controlling device 4 includ- 
ing the pressure or movable position controlling device 
4b constituted as described above, for example, the 
mover 40 of the valve apparatus 3 is under the initial 
state shown by Figs. 1, 2 and 5. A state or a position of 
the mover 40 is specified by detecting that the above- 
described pattern Q is Q0, by the set pressure detecting 
device 4a of the pressure detecting and controlling 



..device 4. In the case in which the electromagnets 61 
and 62 are not excited by the controlling device 4b, as 
described above, the mover 40 under the initial state is 
exerted with holding force to be held at the initial posi- 

5 tion in cooperation with the stator pole pieces 53a and 
54a and can be held at the position comparatively stably 
even when the human body 2 is applied with impact 
accompanied by inertia force to accelerate the human 
body 2 or comparatively large magnetic field in B direc- 

w tion or in the up and down direction T of Figs. 1 , 3 and 
5. Further, with regard to a magnetic field which is uni- 
form in G direction, even in the case in which the mag- 
netic field is larger than a magnetic field applied on the 
contiguous stator pole piece by the magnet 42, in one 

75 direction inherent to the respective stable position of the 
mover 40, force for holding the mover 40 at the position 
to some degree can be exerted. 
[0055] For moving the mover 40 in B1 direction, 
power is fed to the coil 71 of the first electromagnet 61 

20 such that the first electromagnet 61 is excited by the 
power feed controller 64 in a direction by which the 
magnetic pole 68 of the first electromagnet 61 consti- 
tutes S pole and the magnetic pole 69 constitutes N 
pole in Figs. 5 and 6. Thereby, the stator pole pieces 

25 51a and 52a are magnetized in G2 direction and the 
permanent magnet 42 of the mover 40 magnetized in 
B1 direction, Is exerted with attractive force in B1 direc- 
tion by the stator pole piece 51 a magnetized such that 
the front end side region thereof in G1 direction consti- 

30 tutes S pole, at N pole of a front end thereof and is 
moved in B1 direction by E/2. Further, when the mover 
40 is moved from the initial position in B1 direction even 
slightly, attractive force exerted to S pole of the magnet 
42 of the mover 40 by N pole of an end portion in G2 

35 direction of the stator pole piece 52a magnetized in G2 
direction, is increased and the force also contributes to 
moving the mover 40 in B1 direction by E/2. 
[0056] When the two magnetic poles of the perma- 
nent magnet 42 of the mover 40 reach positions respec- 

40 tively opposed to the stator pole pieces 51 a and 52a, a 
force hampering further displacement is exerted by the 
two pole pieces and accordingly, the mover 40 is not 
moved further in B1 direction. Further, even when the 
excitation is stopped, magnetic poles N and S of the 

45 permanent magnet 42 are opposed to the stator pole 
pieces 51 a and 52a and magnetize these pole pieces to 
thereby exert attractive force to each other and accord- 
ingly, the mover 40 is held at the position. 
[0057] Next, excitation of the first electromagnet 61 

so is stopped and power is fed to the coil 75 of the second 
electromagnet 62 by the power feed controller 64 such 
that the second electromagnet 62 is excited in a direc- 
tion by which the magnetic pole 72 of the second elec- 
tromagnet 62 constitutes S pole and the magnetic pole 

55 73 constitutes N pole. Thereby, the stator pole pieces 
53a and 54a are magnetized in G2 direction and the 
' electromagnet 42 of the mover 40 magnetized in B1 
direction, is exerted with attractive force in B1 direction 
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by the stator pole piece 53b magnetized such that a 
front end side region thereof in G1 direction constitutes 
S pole, at the front end N pole and is moved in B1 direc- 
tion by E/2. Further, when the mover 40 is moved from 
the initial position in B1 direction even slightly, attractive 
force exerted to S pole of the magnet 42 of the mover 40 
by N pole of an end portion in G2 direction of the stator 
pole piece 54a magnetized in G2 direction, is increased 
and the force also constitutes to moving the mover 40 in 
B1 direction by E/2. 

[0058] Also in this case, when two magnetic poles 
of the permanent magnet 42 of the mover 40 reach 
positions opposed to the stator pole pieces 53b and 
54a, a force for hampering further displacement is 
exerted by the two pole pieces and accordingly, the 
mover 40 is not further moved in B1 direction. 
[0059] When desired, next, by carrying out similar 
power feed control except that excitation of the second 
electromagnet 62 is stopped and the first electromagnet 
61 is excited in G1 direction, the mover 40 is further 
moved in B1 direction by E/2. 

[0060] In accordance with movement to a state in 
which the mover 40 is moved from the initial state in B1 
direction at intervals of pitch E/2, the projection 41 of the 
mover 40 reaches a position shifted from the position 
under the initial state in B1 direction by a distance E/2 
multiplied by an integer. Therefore, the doubly sup- 
ported spring 34 the end portion 32 of which is fixed and 
the end portion 33 of which is supported by the ball 20, 
is flexed downwardly and supported at a position further 
displaced in B1 direction. As a result, the press force 
exerted to the ball 20 is increased by a predetermined 
magnitude specified by the position and is set and con- 
trolled such that the pressure P of the cerebrospinal 
fluid in the upstream side cerebrospinal fluid conduit 5a 
is maintained at a high state by that amount. That is, 
after the pressure of the cerebrospinal fluid exerted to 
the ball 20 has been brought into a higher state, the 
opening 17 is opened and the cerebrospinal fluid in the 
upstream side cerebrospinal fluid conduit 5a is dis- 
charged to the downstream side cerebrospinal fluid 
conduit 5b. 

[0061] As described above, according to the valve 
system 1, the set pressure AP of the valve apparatus 3 
can be controlled by detecting the set pressure AP or a 
pressure set state of the valve apparatus 3 by detecting 
the position of the mover 40 by the set pressure detect- 
ing device 4a of the set pressure detecting and control- 
ling apparatus 4 and changing the position of the mover 
40 by the set pressure control device 4b of the set pres- 
sure detecting and controlling apparatus 4. 
[0062] In the example of Fig. 1, by moving the 
mover 40 in B1 direction, with regard to the doubly sup- 
ported spring 34, a distance between the projection 41 
of the mover 40 and the end portion 33 is reduced by a 
unit of E/2 and a distance between the projection 41 and 
the end portion 32 is increased by the unit of E/2. As a 
result, in accordance with movement of the mover 40 in 



B1 direction by the unit of E/2, the press force exerted to 
the ball 20 by the spring 34 is increased superlinearly. In 
addition thereto, in the example of Fig. 1 , the direction of 
extending the spring 34 is not in parallel with the moving 

5 direction B of the projection 41 of the mover 40. That is, 
the more proximate to the end portion 33 from the end 
portion 32, the more upward T2 the spring 34 is dis- 
posed in view of Fig. 1. Therefore, according to the 
example of Fig. 1, in accordance with movement of the 

70 mover 40 in B1 direction, a degree of superiinear 
increase of the press force exerted to the ball 20 by the 
spring-34 is large. 

[0063] The degree of increase of the press force 
can previously be set and adjusted by changing a shape 
15 of an upper face 34a of the spring 34 in a state in which 
external force is not exerted to the spring 34, that is, in 
a state in which the spring 34 is not pressed by the pro- 
jection 41 . 

[0064] More in details, at least one of thickness, 

20 width, inclination and contour line of the upper face of 
the spring 34 may be changed in accordance with por- 
tions of the spring 34 in B direction such that way of var- 
ying the press force of the ball 20 in accordance with 
movement of the projection 41 in B direction constitutes 

25 a desired pattern. In this case, the way of varying the 
press force may be constituted such that the press force 
exerted to the ball 20 by the spring 34 is increased actu- 
ally linearly or increased sublinearfy in accordance with 
movement of the mover 40 in B1 direction. Further, the 

30 degree of increase (for example, inclination in linear 
case) may be made comparatively large or small. 
[0065] For example, with regard to the width of the 
spring 34, the width may be constituted such that, for 
example, the more proximate to the end portion 33, the 

35 larger the width, or conversely, the smaller the width, or 
the width may be varied along the longitudinal direction 
by other mode (for example, in a range from a predeter- 
mined position to the end portion 33, the more proxi- 
mate to the end portion 33, the larger the width or the 

40 width is large at a central portion in B direction and 
small on both end sides, or the width is small at the cen- 
tral portion in B direction and large at the both end 
sides, or the width is varied periodically at pitch E/2 or at 
a period larger or smaller than the pitch E/2 along B 

45 direction or the like). The same goes with the thickness 
and the thickness may be varied along the longitudinal 
direction instead of or along with varying the width of the 
spring 34 or the thickness may be varied in the above- 
described mode. A total of the thickness in the width 

so direction may be varied or a portion of the thickness in 
the width direction may be varied such that a projected 
shape or a recess groove extended in a desired range 
along the longitudinal direction is provided. Further, the 
spring 34 may be fabricated such that while the thick- 

55 ness stays substantially in a constant state, in view of a 
cross-sectional face orthogonal to the longitudinal direc- 
tion, a recess portion is formed at one face and a pro- 
jected portion is formed at other surface. With regard to 
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the inclination, in the case in which the spring 34 is 
formed in a fiat plate shape, a relative height between 
the end portion 32 and 33 in Fig. 1 is changed and the 
spring 34 may be extended in a direction actually in par- 
allel with the B direction or may be inclined slightly in a 5 
direction counter to that in the case of Fig. 1. The 
change of the inclination of the spring in the flat plate 
shape becomes change of contour of the upper face of 
the spring. Meanwhile, the contour of the upper face 
may be changed by changing the thickness of the 10 
spring. The above-described change increases or 
reduces a spring constant K with regard to flexing or 
bending deformation of the spring 34 in C direction and 
changes a way of varying the spring constant K depend- 
ing on the fulcrum position D of the spring 34. 15 
[0066] Next, an explanation will be given of a valve 
system 1 01 according to other embodiment in reference 
to Figs. 7 and 8. In the valve system 101, elements, 
members and portions the same as or similar to those in 
the valve system 1 are attached with the same notations 20 
and actually corresponding elements, members and 
portions are attached with notations added with 1 at first 
portions thereof. 

[0067] The valve apparatus 1 03 of the valve system 
1 01 grossly differs from the valve system 1 in that in 25 
place of the linear step motor element 57 as the step 
motor element, there is used a rotary step motor ele- 
ment 157 having a rotor 80 and the rotary step motor 
element is coupled to the mover 140 which is recipro- 
cally movable linearly in B direction via a motional direc- 30 
tion converting mechanism 81, that the movable 
magnetic marker 84 is embedded in the movable mem- 
ber 140, that a spring 134 is not formed in a flat plate 
shape but is bent at a vicinity of an end portion 133 and 
an upper face (surface disposed on upper side in view 35 
of Figs. 7) 134a of the spring 134 is extended substan- 
tially in parallel with B direction at a central portion of the 
spring 134 in the longitudinal direction, and that a bot- 
tom portion of a second conduit portion 1 12b in an out- 
let side conduit portion 1 12, is disposed above a bottom 40 
portion of a first conduit portion 1 12a. Further, the first 
conduit portion 1 12a is in a mode of a groove extended 
in B direction at an upper face of a bottom wall 1 1 6a of 
a valve housing 110 and an upper portion thereof is 
opened to a chamber 114 of the valve housing 110. Fur- 45 
ther, a valve apparatus 103 of the valve system 101 is 
similar to the valve apparatus 3 of Fig. 1 in that the 
chamber 114 constitutes a portion of a flow path in 
cooperation with the conduit portion 1 12a. 
[0068] More in details, as is apparent from Fig. 8, so 
according to the spring 134 of the valve apparatus 103 
of the valve system 1 01 , a base end portion 1 32 is pro- 
vided with an arm portion 132a bent in an L-like shape 
and is fixed to a side wall 1 18 of a housing 110 at an 
extended end 132b of the arm portion 132a and the 55 
spring 134 is pushed to the upper portion 22 of the ball 
20 in C2 direction (Figs. 7) at the other end or front end 
133 and is pressed by the projection 41 of a slider 140 



at the middle movable fulcrum position D. The base end 
" portion 1 32 may be provided with a mode of a head por- 
tion of T" as in the valve system 1 of Fig. 1 instead of 
the arm portion in the L-like shape. 
[0069] The step motor element 1 57 is typically pro- 
vided with the rotor 80 in a shape of a circular disk com- 
prising a permanent magnet magnetized in the 
diameter direction, and a stator 83 having outer notches 
83a and 83b forforming magnetically saturated portions 
at outer side edges thereof and inner notches 83c and 
83d specifying a static stable position of the rotor 80 in 
a direction shifted by 90 degree on a peripheral face of 
a rotor containing hole 83e and comprising a soft mag- 
netic material having high permeability in a structure 
known as a step motor for an electronic type analog 
wrist watch. 

[0070] According to the step motor element 157, in 
a state in which the stator 83 is not magnetized, magne- 
tostatic holding force of the rotor 80 is maximized when 
magnetic poles N and S at both ends in the diameter 
direction are opposed to peripheral face portions of the 
hole 83e of the stator 83 where the inner notches 83c 
and 83d are not present and is held stably at a position 
where a direction of magnetizing the rotor 80 is directed 
in a direction orthogonal to a direction connecting the 
inner notches 83c and 83d. Therefore, even when the 
human body is vehemently moved and impact force or 
inertia force is exerted, not only a rotational position of 
the rotor 80 is difficult to vary but also the rotor 80 is 
restored to an original position with regard to rotation 
less than quarter rotation. Meanwhile, when a pulse-like 
magnetic field having comparatively gradual rise is 
applied to the stator 83 in a direction (G1 or G2) for 
moving the rotor 80 disposed at a statically stable posi- 
tion in a direction M1 for moving magnetic poles of the 
rotor 80 to the outer notches, the rotor 80 is rotated in 
the M1 direction and reaches a static stable position 
having a direction different by 180 degree. When the 
stator 83 is alternately magnetized periodically in G1 
direction and G2 direction, the rotor 80 is rotated in M1 
direction. 

[0071] The step motor element 157 may be an ele- 
ment of a step motor of other kind so far as a rotor can 
be held at a rotational position when a stator is not mag- 
netized by outside magnetic field. 
[0072] The motional direction converting mecha- 
nism 81 is provided with a rotation output gear 81a 
coaxially formed at an output shaft 80a integral with the 
rotor 80, a'first gear 81b in mesh with the gear 81a, a 
first pinion 81 c coaxial with the gear 81 b, a second gear 
81 d in mesh with the pinion 81c, a second pinion 81 e 
coaxial with the gear 81 d, a pinion gear 81 f in mesh with 
the pinion 81 e and a rack 81 g having rack teeth in mesh 
with the pinion 81f and extended in B direction. 
[0073] According to the motional direction convert- 
ing mechanism 81, rotation of the rotor 80 is deceler- 
ated by mesh of the gears 81a and 81b, the gears 81c 
and 81 d and the gears 81 e and 81 f and accordingly, at 
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every half rotation of the rotor 80in the clockwise direc- 
tion M1 in Fig. 5, the pinion 81 f is rotated by a very small 
angle in the counterclockwise direction M2 and the 
movable member 1 40 is moved by a very small amount 
in B1 direction by being guided by the rack teeth 81g. 5 
Further, a number of the gears may be smaller or larger. 
[0074] Further, in order to rotate the rotor 80 in M2 
direction in the step motor element 1 57 in order to move 
the movable member 140 in B2 direction, as is known 
as way of operational control of the motor element 157 w 
of this kind in the field of the electronic type analog time- 
piece, the rotor is pivoted around a stationary state sta- 
bilizing position by a pulse-like magnetic field having 
small intensity and width and when a direction of mag- 
netizing the rotor 80 exceeds a direction in parallel with is 
G direction and the rotor is pivoted in the reverse direc- 
tion M2, comparatively large pulse-like magnetic field is 
applied and the rotor 80 may be rotated in the reverse 
direction M2 as it is. 

[0075] Further, in the case in which a failsafe direc- 20 
tion of moving the movable member 140 is B2 direction 
(case of application object in which failsafe operation is 
directed in a direction of reducing set pressure), posi- 
tions of the inner notches may be provided on opposite 
sides and in a normal alternating pulse, the movable 25 
member 1 40 may be moved in B2 direction. 
[0076] Similar to the movable member 40 of Fig. 1 , 
the movable member 140 is provided with projected 
portions such as projected portions 140k and 140n at 
comer portions such that the movable member 140 can 30 
be brought into sliding contact with the wall portion 1 16 
or the like of the valve main body 110 at the corner por- 
tions and a flow path is formed between the projected 
portion. 

[0077] The fixed magnetic marker 90 is embedded 35 
in the top wall 1 16 at a vicinity proximate to one edge 
portion (vicinity of end portion in G2 direction) in the 
width direction of the top wali 1 1 6 within the range of the 
width of the chamber 1 1 4 of the main body 1 1 0 and the 
movable magnetic marker 84 is embedded in the mover 40 
140 at a position the same as that of the fixed magnetic 
marker 90 with regard to the width direction G. In this 
case, as explained in reference to Figs. 1 through 3, the 
magnetic sensor 94 is arranged also at a position where 
the magnetic sensor 94 can pass through just above 45 
both of the fixed magnetic marker 90 and movable mag- 
netic marker 84 when the detector slider 93 is slid in B 
direction in a state in which the main body portion 92 of 
the set pressure detecting device 4b is arranged at the 
predetermined position. Although other structure of the so 
pressure detecting device 104a cannot be illustrated in 
Figs. 7 and 8, the structure is similar to that in the case 
of Figs. 1 through 3. 

[0078] Also in the case of the pressure detecting 
device 1 04a, as shown in Fig. 7B, similar to the case of ss 
the example of Figs. 4, the position of the fixed magnetic 
marker 90 and the position of the movable magnetic 
marker 84 can be detected from peak positions of the 



detection output Q of the intensity of the magnetic field 
detected by the sensor 94 by scanning or moving the 
magnetic sensor 94 in B direction via the detector slider 
93 and the press force exerted to the end portion 133 of 
the spring 1 34 or the set pressure AP applied on the ball 
20 can be detected by detecting the position of the 
mover 140, that is, the position of the fulcrum projection 
41 from magnitude of positional deviation in B direction 
of the movable magnetic marker 84 relative to the fixed 
magnetic marker 90. In the case of this example, 
although a stable position in B direction which can be 
taken by the mover 140 is substantially continuous, dif- 
ferent from the case of the valve apparatus 3, there is no 
magnetic member such as the stator pole piece in the 
top wall 1 16 of the main body 1 1 0 and therefore, there 
is less concern of disturbing the magnetic field formed 
by the magnetic markers 90 and 84 by the main body 
110 and accordingly, the positions of the two markers 90 
and 84 are easy to specify accurately. 
[0079] Positions of attaching the markers 90 and 84 
and the magnetic sensor 84 may be at different posi- 
tions such as, for example, central portion in the width 
direction G so far as the magnetic sensor 94 can linearly 
pass through locations as proximate to the markers 90 
and 84 as possible such that the magnetic sensor 94 
can firmly detect the magnetic fields formed by the 
markers 90 and 84 to thereby enable to specify the posi- 
tions of the markers 90 and 84. Further, when desired, 
the markers 90 and 84 may be arranged different posi- 
tions with regard to the width direction, the magnetic 
sensor 84 may be scanned in B direction (longitudinal 
direction) while making the magnetic sensor 84 execute 
line scanning in G direction (transverse direction) and a 
face area may be scanned by the magnetic sensor 84 
as a whole. Although in the illustrated example, the 
movable magnetic marker 84 is formed at the vicinity of 
the end portion in B1 direction of the mover 140 to min- 
imize concern that the magnetic field formed by the 
magnetic marker 84 comprising the permanent magnet 
is disturbed by the stator 83 or the rotor magnet 80, 
depending on cases, the movable magnetic marker 84 
may be disposed at a position further proximate to the 
stator 83 or the rotor 80 or a position overlapping these 
with regard to the up and down direction T of Figs. 7 
since in detecting position by the magnetic sensor 94, 
the rotor 80 is stopped, the magnetic fields formed by 
the rotor 80 and the stator 83 constitute static magnetic 
fields which are constant overtime and accordingly, the 
influence or noise is easy to separate. 
[0080] According to the valve system 101, consti- 
tuted as described above, the mover 140 can be moved 
in B1 direction or B2 direction by respective very small 
distance by mounting the pressure controlling device 
104b having the electromagnets similar to the electro- 
magnet 62 at the predetermined position around the 
eminence portion embedded with the main body 110 
similar to the case of the pressure controlling device 4b 
of Figs. 5 and 6 and applying the predetermined pulse- 
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like magnetic field in G direction to the stator 83 of the 
motor element 1 57 by the electromagnets. 
[0081] Further, the electromagnets similar to the 
electromagnet 62 are provided with shape or arrange- 
ment of magnetic poles capable of applying the pulse 
magnetic field in G direction over an entire range in B 
direction by which the stator 81 of the movable member 
140 can be moved. A number of slender soft magnetic 
material pieces having high permeability may be 
embedded to the side walls 118 and 119 of the main 
body 1 1 0 similar to the stator pieces 53 and 54 in order 
to increase the intensity of the magnetic field applied to 
the stator 83 by the pressure adjusting and controlling 
device 104 and to enhance orientation of the magnetic 
field in G direction. 

[0082] When the movable member 140 is moved in 
B1 direction, the position D of the fulcrum pushed by the 
projection 41 of the movable member 1 40 is also moved 
in B1 direction and therefore, the C2 direction press 
force exerted to the ball 20 by the end portion 133 of the 
spring 134 is increased and the pressure of the tube 
path 1 1 1 on the upstream side of the opening 1 17 of the 
ball valve is adjusted to a high state. Similarly, move- 
ment of the valve member 140 in B2 direction consti- 
tutes an adjustment in a direction of reducing the 
adjusted pressure. 

[0083] Therefore, also according to the valve sys- 
tem 1 01 , the set pressure AP of the valve apparatus 1 03 
can be controlled by detecting the set pressure AP or 
the pressure set state of the valve apparatus 103 by 
detecting the position of the mover 140 by the set pres- 
sure detecting device 1 04a of the set pressure detecting 
and controlling apparatus 104 and changing the posi- 
tion of the mover 140 by the set pressure controlling 
device 104b of the set pressure detecting and control- 
ling apparatus 104. 

[0084] Next, an explanation will be given of an 
example of a valve system 201 having a set pressure 
variable valve apparatus 203 having a rotor comprising 
a multiple poles permanent magnet structure as shown 
by Japanese Patent Laid-Open No. 40063/1985. In the 
valve system 201, elements, members or portions the 
same as or similar to those in the valve system 1 are 
attached with the same notations and actually corre- 
sponding elements, members the portions are attached 
with notations added with 2 at first portions. 
[0085] The valve apparatus 203 is provided with a 
rotor 240 as a mover comprising a multiple poles per- 
manent magnet structure having a plurality (for exam- 
ple, 8) of permanent magnet portions magnetized in 
reverse directions in view from the axial direction T 
alternately at equal intervals along the peripheral direc- 
tion. A central portion 240a of the rotor 240 is integrally 
formed with a cam 241 having multiple stages of cam 
faces 241a in a shape of a spiral staircase in corre- 
spondence with magnetic poles of the permanent mag- 
net A spring 234 is arranged between the cam 241 and 
the valve element 20 in a ball-like shape. The spring 234 



^ is formed in a fork-like shape having, for example, three 
of leg portions or arm portions 234a, 234b and 234c, 
locked by a support structure 21 6b fixed to a bottom wall 
216a of amain body 210 by front ends of the short arm 

5 portions 234b and 234c on both sides, brought into con- 
tact with the ball 20 by a front end 233 of the long arm 
portion 234a at the center and is brought into contact 
with the cam face 241a of the cam 241 in the spiral 
shape at a base end portion 232 of the fork disposed at 

10 the base end portion of the arm portion 234a. There- 
fore, when the rotor 240 is rotated around a central axis 
line, the base end portion 232 of the spring 234 is 
moved in the axial direction T by the cam 241 to thereby 
change the flexing state of the spring 234, change the 

75 press force in C2 direction exerted to the ball 20 by the 
end portion 233 of the spring 234 and change pressure 
which the ball 20 releases closure of a valve flow path 
217. A projection 232a of the arm base end portion 232 
is brought into a stable state by being engaged with any 

20 of the cam faces 241 in the shape of the spiral staircase 
and accordingly, the rotor 240 takes a rotational position 
rotated by a predetermined angular pitch. 
[0086] The valve apparatus 203 is further provided 
with a fixed magnetic marker 290 embedded in a top 

25 wall 21 6 of the main body 21 0 and a movable magnetic 
marker 284 mounted to an upper portion of an outer 
peripheral region 240b of the rotor 240. The fixed mag- 
netic marker 290 and the movable magnetic marker 284 
are respectively constituted by, for example, permanent 

30 magnets and the movable magnetic marker 284 is 
coated with silicone resin which is inactive to physical 
fluid or the like when desired. In view of a plane sec- 
tional view of Fig. 9A, for example, as illustrated by 
imaginary lines in the drawing, the fixed magnetic 

35 marker 290 is embedded in the top wall 216 at a loca- 
tion proximate to the outer periphery of the rotor 240 
and disposed on the outer side in the radius direction of 
the movable magnetic marker 284. However, when 
desired, in view by a plane view, the fixed magnetic 

40 marker 290 may be disposed on the inner side in the 
radius direction of a path of moving the movable mag- 
netic marker 284 and the fixed magnetic maker 290 may 
be disposed on the path of moving the movable mag- 
netic marker 284 when intensity of magnetic field is 

45 detected and identified. 

[0087] Similar to, for example, the detecting device 
main body 92 of Figs. 1 through 3, a set pressure 
detecting device 204a of a pressure detecting and con- 
trolling apparatus 204, is provided with a detecting 

so device main body 292 constituted to be able to position 
and arrange relative to the eminence portion 6 of a por- 
tion of embedding the valve apparatus 203, a rotating 
plate 293 rotatably supported by the detecting device 
main body 292 and a magnetic sensor 294 mounted to 

55 a lower face of the rotating plate 293 in view from Fig. 
9B. 

[0088] In this case, a pattern shown by Fig. 9C is 
displayed by a display 296 by detecting a rotational 
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position of the rotating plate 293 relative to the main . 
body 292 by a rotational angle sensor 295 while rotating " 
the rotating plate 293 and transmitting the rotational 
position to the display 296 and transmitting detection 
output N of magnetic field by the magnetic sensor 294 5 
to the display 296, there is calculated a magnitude of a 
deviation in angle Ra in the rotational direction R (rota- 
tional angle) between a peak of a pattern n q n of intensity 
of a magnetic field caused by the fixed magnetic marker 2. 

290 and a peak of a pattern °Qv" of intensity of a mag- 10 
netic field caused by the movable magnetic marker 284, 
and based on the magnitude of the deviation, the rota- 
tional position of the cam 241 of the rotor 240 may be 3. 
calculated and the set pressure AP of the valve appara- 
tus 203 may be calculated. 15 
[0089] Further, when a rotational center Rd of the 
rotating plate 293 is difficult to position to align easily to 

a rotational center Rr of the rotor 240 since the shape of 4. 
the eminence portion 6 embedded with the valve appa- 
ratus 203 is difficult to be constant, it is preferable that 20 
sizes in B direction and G direction of a recess portion 

291 of the detecting valve main body 292 similar to the 
recess portion 91 of the detecting apparatus main body 5. 
92, is made slightly larger than that of the eminence por- 
tion 6 such that the detecting device main body 292 can 25 
adjust the position. In such a case, for example, as 
shown by imaginary lines in Fig. 9B, another fixed mag- 
netic marker 290a which can be regarded to mount sub- 
stantially stationally to the main body 21 0, is provided at 

the top portion of the rotational center Rr and another 30 
magnet sensor 294a is provided at the rotational center 
Rd of the rotating plate 293, the detecting device main 
body 292 is mounted onto the eminence portion and 
positionally shifted in B direction and G direction to 
thereby find a location where detection output of the 35 
fixed magnetic marker 294a by the magnetic sensor 
290a is maximized by which the detecting device main 
body 292 may previously be positioned relative to the 
valve apparatus 203. 6. 
[0090] Further, change and control of the set pres- 40 
sure AP of the valve apparatus 203 detected in this way 
are similar to those in normal rotational position control 
of a rotary type step motor having a rotor comprising a 
multiple poles permanent magnet structure and the sta- 7. 
tor structure having desired structure may be arranged 45 
at a predetermined position of the surface of the skin to 
thereby change and control the rotational position of the 
rotor. As such a stator structure, for example, a constitu- 
tion explained by notation 390 as a valve adjusting ele- 
ment in Japanese Patent Laid-Open No. 40063/1985, so 
can be used. 

Claims 

1. A pressure variable valve apparatus which is a 55 
valve apparatus constituted to be embedded in the 
body and having a variable set pressure, said pres- 
sure variable valve apparatus comprising: 8. 



a movable member linearly movable in a main 
body to change a pressure for releasing clo- 
sure of a valve flow path by a valve element; 
a fixed magnetic marker mounted stationally to 
the main body; and 

a movable magnetic marker integrally formed 
with the movable member. 

The valve apparatus according to Claim 1 , wherein 
the movable member comprises a mover of a line- 
arly driven step motor element. 

The valve apparatus according to Claim 2, wherein 
the mover includes a permanent magnet and the 
movable magnetic marker comprises the perma- 
nent magnet of the mover. 

The valve apparatus according to Claim 1 , wherein 
the mover is coupled to a converting mechanism for 
converting rotation of a rotor of a rotary type step 
motor into linear motion. 

A pressure variable valve apparatus which is a 
valve apparatus constituted to be embedded in the 
body and having a variable set pressure, said pres- 
sure variable valve apparatus comprising: 

a rotor of a rotary type step motor element 
comprising a multiple poles permanent magnet 
structure, a rotational position of said rotor 
being adjustable to change a pressure for 
releasing closure of a valve flow path by a valve 
element; 

a fixed magnetic marker mounted stationary to 
a main body; and 

a movable magnetic marker integrally formed 
with the rotor. 

The valve apparatus according to Claim 1 , wherein 
said valve apparatus is constituted to adjust a pres- 
sure of a physical fluid such as the cerebrospinal 
fluid. 

A set pressure detecting apparatus of a pressure 
variable valve apparatus, said set pressure detect- 
ing apparatus comprising: 

a magnetic sensor; and 
* a supporter for supporting the magnetic sensor 
outside of the body scan n ably in a direction of 
moving the movable magnetic marker to pro- 
vide from the magnetic sensor a detection out- 
put in accordance with positions of the fixed 
magnetic marker and the movable magnetic 
marker of the valve apparatus according to 
Claim 1 . 

A set pressure detecting apparatus of a pressure 
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variable valve apparatus, said set pressure detect- 
ing apparatus comprising: 

a magnetic sensor; and 

a supporter for supporting the magnetic sensor . 5 
outside of the body position-scannably to pro- 
vide from the magnetic sensor a detection out- 
put in accordance with positions of the fixed 
magnetic marker and the movable magnetic 
marker of the valve apparatus according to 10 
Claim 1 . 
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